To evaluate the viability of a professional specialist in intra-hospital committees of organ and tissue donation for transplantation.
Brazil has the largest public health system in the world and, in the case of organ transplants; it is unique concerning its funding model. This situation is a result of public movements in the 1970/80s that precipitated the creation of the Unified Health System (SUS), in 1990, which is regulated by the Lei Orgânica da Saúde (Organic Health Law) 8.080.
a The SUS has been defined as "set of activities and services at all direct or indirect administration levels (local, state and federal) that are maintained by the Brazilian Public Authority". Along with this historical evolution in the law, the public financial budget earmarked for activities related to organ donation and transplantation increased.
In spite of these investments, some professionals work in the area, e.g., in comissões intra-hospitalares de doação de órgãos e tecidos para transplantes (CIHDOTT -Intra-hospital Committees of Organ and Tissue Donation for Transplantation), who do not exclusively perform this activity. There are unpaid professionals for this function who do this alongside other functions at the hospital.
INTRODUCTION
One charity hospital in Sao Paulo has developed an intra-hospital organ and tissue donation for transplantation coordination project for public hospitals, in partnership with the National Transplant System and the Secretariat of Health for the State of Sao Paulo in 2008, and performed by the Institutional Development Support Program of the SUS. 12 This project encourages adherence of the law for implementing CIHDOTT in Brazil, f through the aggregation of specialized human resources. The objective is to increase the number of organ and tissue donors and, thus, reduce spending on patients waiting for transplants. To understand this strategy's results, the project was evaluated after five years.
The actual investment of the project takes the form of providing a health care professional who is an expert in the field, at no cost to the selected hospitals that host the project. In addition, these professionals add more value to hospital revenue, due to billing procedures related to organ donation, which are paid by the SUS table.
The objective of this study was to evaluate the feasibility of a professional specialist in Intra-hospital Committees of Organ and Tissue Donation for Transplantation.
METHODS
This is an epidemiological study, both retrospective and transversal, performed with organ donation data from the Secretariat of Health for the State of Sao Paulo and the intra-hospital organ donation coordination project of a beneficent hospital, from 2003 to 2012.
The study population was made up based on the potential donor referrals and actual donor referrals from the state of Sao Paulo, with a sample before and after the nursing specialist's arrival at nine hospitals, the selection criterion for which was to have at least six months experience as an intra-hospital coordinator hired by the intra-hospital coordination project for organ donation at the charity hospital.
The data, collected during one single occasion, were separated into two groups: one before the beginning of The collection instrument was developed using a spreadsheet (Microsoft Excel ® ) with variables related to the number of brain death referrals and actual donors at the nine hospitals in which the project was hosted, numbering the hospitals from 1 to 9 to ensure anonymity. The numbers of referrals and actual donors were transcribed from the organ donation project database to the spreadsheet and were validated with official information from the database of the Secretariat of health of the state of Sao Paulo.
The instrument was built based on the researcher's experience and was presented at the Study group in Organ Donation and Transplantation of the Universidade Federal de São Paulo (GEDOTT -UNIFESP). All suggestions were considered while developing the final instrument.
Logistic regression, which estimated the effect of time (month to month) on the number of brain death referrals and the number of actual donors, was used. This analysis made it possible to analyze the influence of professional activities on the hospitals' results. The differentiated response pattern took place after the specialist nurse arrived at the hospitals in question, i.e., this was the ground zero of the regression.
The model was considered significant when p < 0.05. The coefficient of determination (R 2 ) was used, as it is a measurement for fitting the generalized linear statistical model to the observed values. The R² varies between 0 and 1 and indicates the fit quality of the model: the closer to 1, the better the fit.
g The results were presented in linear graphs, which presented a tendency to increase (rising line) or decrease (declining line) the events (brain death referrals and actual donors).
For the financial analysis, information from the invoicing procedures for organ donation from the Management System of the SUS The number of working hours per day was calculated as follows:
Daily working hours = weekly working hours/six days (the monthly salary refers to six paid days and one day off per week)
The amount paid per month for a 20-hour working week is calculated by multiplying the hourly wage by 80 hours.
There was subsequently a discussion regarding whether the invoiced values from the SUS table could cover the cost of a professional exclusively working in intra-hospital committees. The salaries were considered with linear distribution, without specific calculations for analysis of variations over months or years. This is because it is the initial analysis of the project, with the limitation of the study being acknowledged. Using financial metrics, such as return on investment (ROI) in health program studies, is discussed in the literature and refers to basic analysis of return on investment in health. We did not intend for this to be an applied analysis; however it helps to guide project administrators in the field of health regarding its continuation. j Further analysis will be required to verify the specific costs, since most studies use formulas that have been adapted to the reality of the study. [8] [9] [10] 13, 15 The ROI can be defined by the fraction: the numerator of which is the 'net gain', return, profit or benefit earned as a result of the project, activity or system; while the denominator is the cost (investment) assigned to achieve the result. 3 The real investment for this project was the human resource (converted into US dollars), which was estimated based on the mean values calculated for a 20-hour working week, according to CLT.
The salaries were paid to professionals from the budget earmarked for the Institutional Development Support Program of the SUS and did not appear on the payroll of the selected hospitals. These salaries can be referred to as forms of investments, depending on the context. 5 The SUS is not looking to gain profit, but to provide complete care to the user. Depending on the cost of performing the procedures and on salaries paid, there may or may not be economic profit.
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The net profit considered here was the result of subtracting the invoicing from the procedures with organ donation and from the costs that are inherent in the donation process; the first represents the direct result from the work of the professional. The costs were based on the one study conducted in the area that considered every step of the process up to the delivery of the body to the family. 6 The ROI calculation considers the net income divided by the cost of the project. The higher the ROI, the greater the return on investment, according to the formula: 
RESULTS
The logistic regression models for brain death referrals presented a poor fit (p > 0.05), except for hospitals 1, 2 and 5, which were then descriptively analyzed. Whereas, for the number of actual donors, the model was well fitted for hospitals 2, 3 and 7, of the nine hospitals.
There was statistical significance in the increase of brain death referrals and actual donors from when the specialist nurse started at hospital 2 (increase of 4.17 brain death referrals and 1.52 actual donations compared to the previous month), as there was for actual donors in hospital 7 (1.54).
There was an increasing tendency with regard to brain death referrals only for hospital 9, with no statistical significance (Figures 1 to 3 ). The other hospitals showed a downward tendency, with statistical significance in hospitals 5 and 9.
As regards the number of actual donors, an increasing trend was observed in four hospitals (1, 2, 5 and 9) and, in the others, a descending trend (3, 4, 6, 7 and 8), all with no statistical significance.
Hospital invoicing increased during the period, when the sum of month by month actual donors, multiplied by the corresponding value from the SUS table in Brazilian reals and in dollars, were considered: l US$109,904.31 of invoicing before the project and US$315,708.91 after (difference of US$205,804.60 or 187.0%). Net income was US$237,644.62. Hospital invoicing increased at all the hospitals after the project was implemented, with a 40.0% to 1.955% variation. The Coordinator of one CIHDOTT type II can be a nurse, so the monthly cost would be US$398.40 for a 20-hour working week.
For CIHDOTT type III, there would be a monthly cost of US$3,526.40 to have a doctor coordinator working exclusively for 20 hours per week.
In the hospitals studied, the professionals were nurses. Therefore, the total value invested for salaries was US$91,134.63, considering the number of project months in each hospital (56 months in hospital 1; 39 in 
DISCUSSION
The results for the number of actual donors in hospitals after the professional began work were positive. This confirms the findings of publications that discuss the proper operation of one CIHDOTT as being of paramount importance to increase the number of donors. 16 Improving the processes involved with organ donation by means of there being a CIHDOTT ensures better quality and quantity of organs supplied to Brazil's public transplantation system. 2 Improving the number of brain death referrals and actual donors can ensure fairness, which is the guiding principle of the SUS, and help the patients return to the labor market, since many of these individuals rely on state benefits during their pre-transplant phase to live. Additionally, as the indirect costs of not performing transplants are high, 4, 11 this improvement would still decrease government spending on health, thereby allowing resources to be reallocated in hospitals and applied in sectors such as the intra-hospital committees of organ and tissue donation for transplantation.
Despite the pattern in the number of brain death referrals or actual donors having remained higher than in the period before the project's implementation, there was a downward trend in the line -with their being exceptions in four hospitals.
A prolonged stay in the same hospital as was observed in hospitals 1 and 2, which can result in professional exhaustion. Studies relate high rates of Burnout Syndrome with professionals in the organ procurement area, which can range from emotional exhaustion and depersonalization to reduced personal job satisfaction. 1 Psychological support and rotating professionals among the different hospitals are needed so that the reality of death is not the main aspect that is focused upon, but more the prevalence of life and the positive aspects that organ procurement provides. The presence of a coordinator with a workload and remuneration that are exclusive for organ donation activities is not a reality in many places in Brazil, such as in the State of Sao Paulo, as the project presented in this study shows. However, despite these initiatives, no regulations sustain this remuneration, by hospitals or by the Government, for intra-hospital coordinators.
Additionally, the diagnosis of brain death represents the death of the individual. Maintaining an organ donor is a costly activity, requiring specialist staff and hospital supplies. Therefore, the SUS created the ICU-related daily allowance for potential organ donors to ensure that the post-mortem phase of these is financially provided for.
The professional at one CIHDOTT follows the brain death cases from actively investigating coma patients, at level 3 on the Glasgow coma scale, until a potential donor becomes actual or not. This means that the family of the donor is dealt with sensitively, while also ensuring the family's right to decide on organ and tissue donation (depending in the will of the deceased) and improve the turnover of hospital beds.
The turnover rate of beds in these cases refers to two outcomes: with the family acceptance for organ donation where the bed is released when the donor leaves the ICU to the operating room for the organ retrieval; and when the family refuses to donate the organs, the bed is subsequently released after the withdrawal of mechanical and drug support by the physician in charge to deliver the body to the family, who then proceed with the funeral ceremonies. Both cases present a social benefit in the form of a bed being made available, which ensures the possibility of another individual receiving therapy. In addition, the shorter the time taken to arrive at the outcome, the lower the costs are concerning human resources, medications, devices, therapeutic gases, among others.
Hospital invoicing is another point that deserves highlighting because the SUS allocates a specific budget to pay for procedures related to organ donation. Thus, the trained professional can assist in the hospital invoicing process and increase the amounts collected for the hospital.
The organ donation invoicing procedures in the hospitals studied contributed at least 40.0% more to hospital revenue than before the professional began work in the CIHDOTT. This benefit might be better explained in future analyses that use tools from Health Economy (Economia da Saúde), such as analyzing cost-effectiveness, seeing that "an intervention in health is said to be cost-effective if it produces a clinical benefit that is justifiable for its cost". Hiring nurses to coordinate CIHDOTT type III could be an economically viable alternative to these hospitals, based on Economia da Saúde. The transplant system's structure in the State of Sao Paulo relies on the support of the Organ Procurement Services, which have professional doctors as coordinators who validate the organ donors and provide assistance during the donation process. In addition, many activities carried out by CIHDOTT professionals are the nurses' responsibility, who would guarantee the safety and quality of the process within the hospital.
Spending with the basic monthly salary of this coordinator, at 20 hours per week, represents 11.3% of the salary that a doctor would earn. To do this, there would need to be calculated studies and possible changes in the current legislation.
In hospitals with nurse coordinators, efficient use of funds applied in the salaries of nurses in the project was made, with an ROI of 275.0% and a short period for a return on the investment: less than one year (PP = 0.36 years). These economic indicators evaluate the financial impact and are also useful for public managers' decision-making processes. However, these indicators need to be applied more fully in further studies to have a more accurate vision of public spending with the processes of organ donation. The cost-benefit of having an exclusive professional in CIHDOTT is positive and the recovery of the invested funds is a short term aspect. The scarcity of economic studies in the area demonstrates the need for further research on these organ donation aspects. Further research could contribute to the efficient public policy implementation of this organ donation model, which has been strategically established in Ordinance of the National Transplant System since 2005, albeit poorly established in the Unified Health System (SUS).
